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1 General description
1.1 What is a Workbench UD4-T
Workbench UD4-T is a software complex, intended for computer processing and storing of test data, got with use of Ultrasonic flaw detector UD4-T HU-01 device. In addition, Workbench UD4-T allows the UD4-T device software version updating, provides easy viewing and navigation of stored data and generates the test results reports.
1.2 Workbench UD4-T purpose
Workbench UD4-T allows to storage the data got by UD4-T device in database, provides easy viewing and navigation of stored data with required details. Workbench UD4-T accepts the UD4-T device software version updating that allows using UD4-T not only as flaw detector but as thickness gauge and tensometer as well. Workbench UD4-T provides to archive test data, that is useful both for technical purposes (history of defect progress, defect statistics and so on) and organization aims, because result report is saved as electronic document and may be used in any ways. Workbench UD4-T provides easy-to-use facility for creating final reports of different objects inspection.
1.3 Software and Hardware Requirements
Workbench UD4-T may be installed on computers with OS: Windows 95/ 98/ NT4.0/ 2000/ XP.

Minimal configuration of PC:

· CPU Pentium 200 MHz or higher;

· 32 Mb of RAM;

· 20 Mb of free hard disk space;

· standard keyboard;

· standard mouse;

· one free serial port (RS-232) for connection UD4-T to computer.

2 Preparation to Use
2.1 Before Installation
First of all, before of Workbench UD4-T software installation check if the computer hardware/software resources correspond to the ones mentioned in section 1.3. 

2.2 Program Installation
Workbench UD4-T is distributed as an executive file SETUP.EXE. The file is installation program. 
To install Workbench UD4-T on computer:

1. Run the SETUP.EXE file for executing.

2. Follow the program's instructions enter necessary information for installing. By default software Workbench UD4-T is installed in directory C:\PROGRAM FILES\NDTSW. User may change this parameter.
3. By default all available program modules («General purpose flaw detector», «Specialty application-dependent software for railway (СПО ЖД)» etc) are installed.
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4. If the results processing is assumed only for several modules, for example «General purpose flaw detector», «Specialty application-dependent software for railway (СПО ЖД РД 07.09.97)», then other modules are not to be installed.
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5. Wait while Workbench UD4-T is being installed.

6. After installation the folder NDTSW appears in START menu. The folder contains shortcut to main module DT Software Environment.
2.3 Removing the Program
Removing of installed program is carried out by standard Windows operation Add and Remove Programs (see Control Panel).

3 Work with Program 

3.1 Program algorithm summary
Workbench UD4-T software is built on the base of component technology. It means that the base module (kernel) works conjointly with additional modules (components).
At start, the base module downloads additional modules, and an application package is created. This application package could be modified by some additional modules adding or changing. Changing or adding of additional modules is carried out by copying of appropriate files in the directory, where the program was installed.
3.2 Program Start
ATTENTION! Before device connection to computer through connector of the communication port RS-232 with use of cable (included in deliverу set), make sure that the device de-energized!

Use the START –> Programs –> NDTSW –> NDT Software Environment menu command to start the program. Searching and activation of the program modules is performed after the program start.
The main program window with selected program module Link manager is represented on Fig. 1.
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Fig. 1

Main program window contains: 

· Main menu, intended for tasks launch (for example, Program adjustment, Help) and for settings of main window parameters.

· Toolbar with the frequently used tasks buttons.

· Field of program modules. Note, that all loaded program modules are represented as separate pages. Moving between the pages is carried out by tab selection.
· Status line, containing reference help on the interface elements.

3.3 Program Adjustment
Select the File\Settings menu command to adjust the program. 

Select the following parameters in on the General tab of the Settings window (see Fig. 2):
· GUI language. By now Russian and English languages are available.

· Path to directory, where database files are located.

· Method of synchronization of data with UD4-T device.
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Fig. 2

In the Program modules tab (see Fig. 3) you can see the list of active program modules (with information on file location and size).
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Fig. 3

3.4 Data synchronization
While data synchronization with UD4-T device database files are transferred from the device to computer. Synchronization may be performed by two ways:
· Automatic. Depend on selected method either after program start or before program module opening.
· Manually. Select the File\Data synchronization menu command.
3.5 Work with Reports
There is a possibility to get the checking result report depending on program module that is active in the time.

Select File\View report (Ctrl+V) menu command to view the report.
Select File\Print report (Ctrl+P) menu command to print the report.

3.6 GUI language
There is multilanguage support in the program. By now Russian and English languages are available. Select proper View\GUI language command for switching between languages.
3.7 Changing of Main Window View 
Select menu View command and set necessity parameters to get proper main window view:
· View\Hide Toolbar
· View\Hide Status Line

3.8 Use the reference
Select Help\Contents and Index (F1) command to get reference.
3.9 Information about Program
Select menu Help\About Program command to view information about the program.
Following information is accumulated in the Information window (see Fig. 4):

· The program. Information about program version and copyright.

· Software Company. Company details, e-mail, Web address.
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Fig. 4

4 Program Modules
4.1 Manager Link Module
Manager Link module provides the following functions for interaction with device:
· Device state data getting.
· Importation and storage the test data (device archive) in the form of files on computer’s hard disc.
· Device software updating.
· Generation of report about device UD4-T and report printout.
All this functions become accessible due to physical interface realization, for example RS-232 (see description in the section 4.2) etc.
Manager Link module window (see Fig. 1) contains:
· Window of the choice of interaction with device interface.

· Field displaying information about device.
· Field displaying device connection state information.

· Generation of report about device UD4-T field.

· Pages with list of files, recording in device.

· Field displaying information about device file system.

· Field containing device file system control elements.
4.1.1 Choice of Interaction Interface 
Select from pop-up list interface to interact with device. Press on the Set button for the interface options set. RS-232 interface settings window is described in the section 4.2.1.
4.1.2 Device information
Device information contains:
· Device ID

· Serial number

· OS kernel version

· Board version

· FPGA version

· Generator version

· Charger version

4.1.3 Device Connection State 
The field that represents device current connection state is shown on Fig. 5. Left picture corresponds to connection presence and right – to connection absent.
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Fig. 5

In case of device connection fault the following should be checked:
· Device connection parameters (see section 4.2.1)
· The correct connection of coupling cable between the device and the computer 
· Device active operation mode 

4.1.4 Device File System Information
Information about device file system contains:

· Files number
· Total memory size
· Used memory size
· Fragmented memory size
· Free memory size
4.1.5 File record in device
Press Record File button to record file in device. Window with a files list will be opened (see Fig. 6). Select required file(s) from the list and press Open button to begin the files copying on device. Some time is required, depending on file size.  If file is bigger than free memory size the device memory defragmentation is performed. In case the free memory size is still less than file size the record is impossible.
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Fig. 6

4.1.6 Reading file from device
To read file from device find it in the file list and press Read file button. Window with a directory list will be opened (see Fig. 7). Select directory in the window where file is to be saved. Press OK.
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Fig. 7

Reading file from device will be start. It may take some time, depending on file size.

4.1.7 Delete file from device

To delete file from device find it in the file list and press Delete file button. Warning message will appear (see Fig. 8).
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Fig. 8

Click on Yes button to interrupt deletion. Click on No button to delete file.

4.1.8 Generation and Printout of Reports
The program module has function of UD4-T device report generation. To view the report press View button, that placed in generation report field. To print the report press Print. To save report as a text file press Save button.

4.2 RS-232 interface module
RS-232 interface module realizes physical interface interaction with device UD4-T via serial port RS-232.
4.2.1 Connection parameters settings 
Connection parameters settings are carried out in COM-port parameters window (see Fig. 9).
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Fig. 9

Note, UD4-T device uses predetermined settings of connection port (115200 8N1), thus in the window only COM-port number is allowed to be changed.
Press OK to save changes.
Press Cancel to cancel the changes.

4.3 General purpose flaw detector module 
General purpose flaw detector module is intended to display the data, to generate and printout test reports.
4.3.1 Data view 
The Main Window of module looks like this:
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Fig. 10

List of test results is situated in the left upper field of the window. The list looks like a table. 
The table columns contain following information:
· Record ordinal number

· Device serial number

· Test result name

· Date and time of test

· Data about the user which executed test.
Information represented in other fields (general test parameters, transformer parameters, test object parameters, strobe and signal parameters, A-scan, B-scan, D-scan) is related to the selected entry.
There are parameters represented in the right upper field of the window: strobe parameters or АРД-diagram parameters (when results are saved, the work is going in АРД-mode); ВРЧ-parameters (when ВРЧ is switch on); filter parameters (when filter is switch on).
In the right bottom field of the window A-scan image is represented. The B-scan or D-scan window will be displayed on a separate tab if it was received (Fig. 11).
Attention! A-scan accumulated curve will be saved if accumulation was included in program «General purpose flaw detector module». When working with B- and D-scan in the capacity of A-scan curve will be saved curve, which was received at passing of the sensor through point 0.
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Fig. 11

4.3.2 Data edit
Only record fields Test object name and Conclusion can be edited. To edit these fields enter new value in them. When moving to other record, new values are automatically saved in database.
4.3.3 Generation and Printout of Reports
To generate and print the test report, select the necessary record at first.

Select File\View report (Ctrl+V) menu command to view the report.

Select File\Print report (Ctrl+P) menu command to print the report.

4.4 СПО ЖД (РД 07.09-97) (Specialty Application-dependent Software for Railway) Flaw Detector Module

СПО ЖД (РД 07.09-97) flaw detector module is intended to display the data, to generate and printout test reports, got when working the device UD4-T.

4.4.1 Data View
While viewing test result about axles of carriage pairs the main window of module looks like as follow (see Fig. 12):
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Fig. 12

List of test results is situated in the upper field of the window. The list looks like a table. 

The table columns contains following information:

· Record order number

· Device serial number

· Test result name

· Date and time of test

· Data about the user which executed test
· Axle serial number
· Axle type

· Delay in  converter prism
· Information about rings

Information displayed in rest fields, explicates selected record. To this information it pertains: objectionable level, peak amplitude of signal in test zone, converter number, test zone range, defect distance.
In the right field of the window there is represented the A-scan, which refers to selected checking technique.

The axle image is represented in the bottom field of the window.
When viewing test result about wheels of carriage pairs the main window of module looks like as follow (see Fig. 13):
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Fig. 13

Construction of wheel test data displaying has the same principle as construction of axle test data displaying.
List of all test results is situated in the upper field of the window. The list looks like a table. 

The table columns contain following information:

· Record ordinal number

· Device serial number

· Test result name

· Date and time of test

· Data about the user which executed test

· Axle serial number

· Test type

· Wheel size

and other.

In-depth information of selected record is situated in the middle field of the window. Such as: objectionable level, converter number, test zone range.
The wheel image and wheel rolling surface with color-coded indication of test zones are represented in the bottom field of the window.

A-scan image in the right bottom corner is related to selected test object. 
Select Test results (Axle) or Test results (Wheel) in upper window field for viewing data about axle or data about wheel, respectively.
4.4.2 Generation and Printout of Reports
To generate and print the test report at first selects the necessary record.

Select File\View report (Ctrl+V) menu command to view the report.

Select File\Print report (Ctrl+P) menu command to print the report.

There is a possibility to input test report number, conclusion of test and the operator name in the «Preparation of report» window (see Fig. 14)ndow field of the window.
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Press OK button. Browser will be opened or the report will be  printed.
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Fig. 14

4.5 Thickness gauge module
Thickness gauge module is intended to display the data, to generate and printout test reports, got when working the device UD4-T.

4.5.1 Data View 
The Main Window of module looks like this (see Fig. 15):

[image: image18.png]=l0lxl

o B ram

LIRICIE QRS

g s Reprsoen b Bepscon (0 XA @037

(S T oW (e Tane
TN U

s BT S S
o

e o
G et

el —"

e )

Meimme | G0 20

mrpassasee | 55700 5]

(T ey |





Fig. 15

List of test results is situated in the left upper field of the window. The list looks like a table. 

The table columns contains following information:

· Record order number

· Device serial number

· Test result name

· Method of measurement, which was used at test.
Information represented in other fields (total test parameters, transformer parameters, parameters of strobe and filter, installed when checking) is related to the selected entry.

In the right field of the window are represented test results both in tabular view and in the manner of heights map. Color gradient is used at detailed representation of heights map. Blue color corresponds to maximal value, accordingly green color to minimal.
4.5.2 Data Edit 
Only record fields Test object name and Conclusion can be edited. To edit these fields enter new value in them. When move to other record, new values are automatically saved in database.

4.5.3 Generation and Printout of Reports
To generate and print the test report at first selects the necessary record.

Select File\View report (Ctrl+V) menu command to view the report.

Select File\Print report (Ctrl+P) menu command to print the report.

Annex 1. General Purpose Flaw Detector. Database Structure
Results of the checking, got when work with program "General purpose flaw detector", in process of the synchronizing procedure performing (refer to section 3.4), are sent from the device to computer, where they are saved in file with name _g2results_v3_0.db. 
While running synchronization data procedure in "General purpose flaw detector" program, the results of the checking are sent from the device to computer. There they are saved in the file named _g2results_v3_0.db. 

Let us consider the database file __g2results_v3_0.db structure.
The following field types of the format Paradox are used:
· Alpha, contains string value
· Timestamp, contains date and time
· Long Integer, contains 32-bit sign value, over the range -2147483648 to 2147483647

· Number, contains numerical value, with the range from -10E+307 to 10E+308 (15 significant categories)
· Memo, contains string value of huge size

The description of fields in table are located below.

Table 1

	No
	NAME
	FIELD TYPE
	FIELD WIDTH
	DESCRIPTION

	1
	DEVICE_ID
	Alpha
	6
	Device serial number

	2
	NAME
	Alpha
	32
	Recording name, result of examination

	3
	USER
	Alpha
	16
	User, operator name

	4
	DATETIME
	Timestamp
	-
	Date and time of test

	5
	AMPLIF
	Long Integer
	-
	Amplification, multiplied by 10, dB

	6
	CAP_DELAY
	Number
	-
	Launching data collection delay, microsecond

	7
	SCAN_LEN 
	Long Integer
	-
	Sweep length, microsecond

	8
	SIGNAL_TYPE
	Long Integer
	-
	Signal type, 0 - radio, 1 - video

	9
	ACTIVE_STROBE 
	Long Integer
	-
	Active strobe number, 0 - strobe А or АРД, 1 - strobe В

	10
	S1_AMPL
	Long Integer
	-
	Strobe’s А objectionable level amplitude, % away from screen

	11
	S2_AMPL
	Long Integer
	-
	Strobe’s B objectionable strobe’s B level amplitude, % away from screen 

	12
	S1_CTRL_LEVEL
	Long Integer
	-
	Strobe’s А test level amplitude * 10, in dB relational objectionable level 

	13
	S2_CTRL_LEVEL
	Long Integer
	-
	Strobe’s B test level amplitude * 10, in dB relational objectionable level 

	14
	S1_SRCH_LEVEL
	Long Integer
	-
	Strobe’s А searching level amplitude * 10, in dB relational objectionable level 

	15
	S2_SRCH_LEVEL
	Long Integer
	-
	Strobe’s B searching level amplitude * 10, in dB relational objectionable level

	16
	S1_START
	Number
	-
	Strobe А start, microsecond

	17
	S2_START
	Number
	-
	Strobe B start, microsecond 

	18
	S1_WIDTH
	Number
	-
	Strobe А width, microsecond

	19
	S2_WIDTH
	Number
	-
	Strobe B width, microsecond 

	20
	PROBE_FREQ
	Long Integer
	-
	Converter frequency, multiplied by 100, MHz. If 0 – manual setting of oscillator pulse form.

	21
	PROBE_ANGLE
	Long Integer
	-
	Converter angle of incident УЗК, multiplied by 100, degrees

	22
	PROBE_DELAY
	Number
	-
	Delay in  converter prism, microsecond

	23
	PROBE_NUM
	Long Integer
	-
	Converter number

	24
	OBJECT_SPEED
	Long Integer
	-
	УЗК emission speed on test object, m/s

	25
	ATTENUATION
	Long Integer
	-
	Attenuation in material * 1000, dB/mm

	26
	OBJECT_TICK
	Number
	-
	Test object thickness, mm

	27
	ASCAN_BUF
	Memo
	640
	A-scan buffer in АЦП reading, divided on 4. In all 320 of values, by 2 bytes on value, it is saved in HEX-type. Thereby, 67-69-6C-70-70-6A-75-87-82 sequence has following value (103*4)-(105*4)-(108*4)-(112*4)-(112*4)-(106*4)-(117*4)-(135*4)-(130*4), or 412-420-432-448-448-424-468-540-520

	28
	SIGNAL1_AMPLIF
	Long Integer
	-
	Signal amplitude in strobe A zone (or in АРД zone, if  АРД switch on), multiplied by 100, dB

	29
	SIGNAL2_AMPLIF
	Long Integer
	-
	Signal amplitude in strobe B zone, multiplied by 100, dB

	30
	SIGNAL1_TIME
	Number
	-
	Signal time in strobe A zone (or in АРД zone, if  АРД switch on), microsecond

	31
	SIGNAL2_TIME
	Number
	-
	Signal time in strobe B zone, microsecond 

	32
	SIGNAL1_DEPTH
	Number
	-
	Depth  in strobe A zone (or in АРД zone, if  АРД switch on), mm

	33
	SIGNAL2_DEPTH 
	Number
	-
	Depth  in strobe B zone, mm

	34
	SIGNAL1_DIST
	Number
	-
	Distance in strobe A zone (or in АРД zone, if  АРД switch on), mm

	35
	SIGNAL2_DIST
	Number
	-
	Distance in strobe B zone, mm

	36
	P3
	Number
	-
	Parameter, necessary for АРД-diagram construction 

	37
	Q3 
	Number
	-
	Parameter, necessary for АРД-diagram construction 

	38
	BS
	Number
	-
	Parameter, necessary for АРД-diagram construction 

	39
	X0
	Number
	-
	Parameter, necessary for АРД-diagram construction 

	40
	S1_SPACE
	Long Integer
	-
	Signal equivalent space in A strobe zone (or in АРД zone, if  АРД switch on) * 10, mm2. If high-order bit specified in 1, equivalent space value may be wrong calculated.

	41
	S2_SPACE
	Long Integer
	-
	Signal equivalent space in B strobe zone * 10, mm2. If high-order bit specified in 1, equivalent space value may be wrong calculated.

	42
	BSCAN_DSCAN
	Long Integer
	-
	Presence B-, D-scan indication:

0 - no, 1- В-scan, 2 - D-scan

	43
	TCG_POINTS
	Long Integer
	-
	ВРЧ curve points quantity 

	44
	TCG_BUF_COMPR_L ENGTH
	Long Integer
	-
	ВРЧ curve compressed buffer length 

	45
	ARR_LENGTH
	Long Integer
	-
	В-,D-scan compressed buffer length

	46
	IMG_WIDTH
	Long Integer
	-
	В-,D-scan width, pixels

	47
	IMG_HEIGHT
	Long Integer
	-
	В-,D-scan height, pixels

	48
	SCR_WIDTH
	Long Integer
	-
	Displayed B-, D-scan image width, pixels

	49
	SCR_HEIGHT
	Long Integer
	-
	Displayed B-, D-scan image height, pixels

	50
	BORDER_AMPLIF
	Long Integer
	-
	Service information

	51
	ARD_START
	Long Integer
	-
	АСД zone of curve АРД start * 10, microsecond

	52
	ARD_WIDTH
	Long Integer
	-
	АСД zone of АРД curve width * 10, microsecond

	53
	ARD_DEF_LEVEL
	Long Integer
	-
	АРД curve objectionable level * 10, mm2

	54
	ARD_CTRL_LEVEL
	Long Integer
	-
	АРД curve reference level value relative to objectionable level * 10, dB

	55
	ARD_SRCH_LEVEL
	Long Integer
	-
	АРД curve searching level value relative to objectionable level * 10, dB 

	56
	AMPLIF_DIAPAZON
	Long Integer
	-
	Range of possible values of the amplification. Format: lower word (16 bit) – min. Value of amplification * 10, dB, upper word (16 bit) – max. Value of amplification * 10, dB

	57
	RESERVED1
	Long Integer
	-
	Format:

Bits [0-11] – Filter frequency * 10, MHz.

Bits [12-18] – Filter band * 10, dB.

Bits [19] – 1: filter is switch on, 0: filter is switch off.

Bit [20] – 1: ВРЧ is switch on, 0: ВРЧ is switch off.
Bit [25] – 1: АРД is switch on, 0: АРД is switch off.

Bit [26] – 1: ВРЧ manually mode, 0: automat.

Bit [27] – 1: accumulation is switch on, 0: accumulation is switch off.

Bit [28] – 1: microsecond scale, 0: mm scale.

	58
	RESERVED2
	Long Integer
	-
	Service information

	59
	RESERVED3
	Long Integer
	-
	Service information

	60
	XGRID_COUNT
	Long Integer
	-
	Grid horizontal division quantity

	61
	YGRID_COUNT
	Long Integer
	-
	Grid vertical division quantity

	62
	PROBE_ARROW
	Long Integer
	-
	Value стрелы ПЭП * 10, mm

	63
	RESERVED4
	Long Integer
	-
	Format:

Bit [1] – A-strobe mode. 0: - higher, 1: - lower.

Бит[2] – B-strobe mode. 0: - higher, 1: - lower.

	64
	TCGALLAMPLIF
	Long Integer
	-
	ВРЧ curve general  amplification * 10, dB

	65
	BD_SCAN_BUF 
	Memo
	102400
	B-, D-scan buffer, at most 102400 of values, by 1 byte to value. Each byte keeps color value of the pixel, taken out on screen.

	66
	TCG_BUF 
	Memo
	2340
	ВРЧ curve buffer, maximum to 2340.

Format: first n long words (by 4 bytes, n =TCG_BUF_COMPR_LENGTH) are occupying m points parameters (m = TCG_POINTS)
(If ВРЧ curve mode is automatic, then it is the quantity of all points, but not only nodes)

These long words format: bits [0-15]: - point amplification *10, dB.  Bits [16- 31]: - point location *10, microsecond.

When ВРЧ curve mode is automatic the long word, which has nodes number (k), comes after n long words.
The following k long words are ВРЧ curve nodes parameters. They have the same format as points have. 

	67
	OBJECT_NAME 
	Alpha
	50
	Test object name.

	68
	CONCLUSION 
	Alpha
	100
	Test conclusion.
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